The scene of interest in hematology has shifted from the peripheral blood to the bone marrow. This does not mean that the diagnosis of the majority of the blood diseases cannot be made adequately from an examination of the peripheral blood, but it does mean that biopsy of the bone marrow has led to a much clearer understanding of the mechanism underlying the peripheral blood changes, and it has opened up a new field of study of the effects of therapeutic agents. In addition it offers the only hope of making a correct diagnosis in certain anaemias in which a similar peripheral blood picture may be the result of an entirely different pathological process in the bone marrow.
I refer to certain macrocytic anaemias of widely differing aetiology which fail to respond to liver extract and to anaemias in which the presenting sign in the peripheral blood picture is leucopenia or thrombocytopenia. In certain diseases such as cancer, Hodgkin's disease, multiple myelomatosis and the lipoidoses, the diagnosis may be established by finding the specific cellular elements in the bone marrow, while the peripheral blood picture may merely show a mild degree of hypochromic anaemia. In such diseases the involvement of the bone marrow tends to be local rather than diffuse, and hence it is obvious that a negative finding is of no The Normal Differential Bone Marrow Count 25,000-100,000 per c.mm.
Myeloid-erythroblastic ratio : 2:1-8:1 (Hynes, 1939) (Fig. 4) (Fig. 5) .
Acute leukaemias can likewise be diagnosed satisfactorily from the peripheral blood picture provided that the white cell count is not very low. The sternal marrow picture is extremely characteristic, the marrow being crowded with primitive blast cells (Fig. 6) .
Leucopenic (aleukaemic) leukaemia, acute or chronic, myelogenous or lymphatic, may be extremely difficult or even impossible to diagnose from a study of the peripheral blood. In addition, the clinical examination may be of little help in diagnosis since such features as severe anaemia, sepsis and purpura are also encountered in aplastic anaemia, thrombocytopenic purpura and agranulocytosis. Sternal puncture is particularly useful in this group of diseases, and in the majority of cases enables an accurate decision to be reached. Fig. 9 shows a low-power view of the bone marrow in a case of thrombocytopenic purpura. A great increase in the numbers of megakaryocytes is present, although the platelets in the peripheral blood numbered only io,ooo. Fig. io (highpower) shows that the majority of the megakaryocytes have a basophilic cytoplasm and a round or oval nucleus indicative of immaturity. In certain cases of polycythaemia vera, with a high platelet count in the peripheral blood, we have found a similar increase in megakaryocytes, but these were mainly of the more mature forms having lobulated nuclei and a more granular cytoplasm (Fig. n) Fig. 12 ). Ten cases of this rare disease have been investigated. In carcinoma and Hodgkin's disease the deposits are usually focal, and hence the chance of obtaining a specimen of marrow containing the specific cells is much reduced. It is obvious that a negative finding is of no diagnostic importance. It is in this group of diseases that sectioning the blood clot, containing marrow particles obtained by sternal puncture as previously described, is of particular value. Fig. 13 shows a small sheet of carcinoma cells obtained by sternal puncture from a patient suffering from epileptiform fits subsequently proved to be due to metastatic carcinoma deposits in the brain.
Summary and Conclusion
The technique of sternal puncture is described and the sternal marrow picture in a variety of blood diseases is discussed. The conclusion is reached that whether viewed for its value in diagnosis, or as a means of assessing the potency of new therapeutic measures, or advancing knowledge regarding the mechanism of normal and abnormal haematopoiesis, sternal puncture must be considered to be an essential part of the investigation of diseases of the blood. 
